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ABSTRACT 
Accurate measurements of the chemical, physical, and optical properties of aerosol particles containing 
black carbon are necessary to improve current estimates of the radiative forcing caused by black carbon in 
the atmosphere. Toward this goal, a three-week intercomparison study of 18 instruments designed to 
measure black carbon was conducted. Each instrument sampled soot particles as a function of the particle 
mobility size (in the range 30 to 300 nm), particle number concentration, particle shape (dynamic shape 
factor and mass-mobility exponent), particle chemistry and density (changed via coatings) and black 
carbon mass. In selected runs, particles were coated with a measured thickness (few nm to ~150 nm) of 
sulfuric acid or dioctyl sebacate (DOS). Highlights of the study to be presented include: (1) Mass specific 
absorption enhancement as a function of coating type and thickness, (2) wavelength dependence of 
absorption, scattering, and extinction as a function of particle coating, (3) particle shape determination as 
a function of fuel-to-air ratio including observations of structural rearrangement of fractal soot particles 
due to different coatings. Implications of the laboratory results to the radiative effects of black carbon in 
the atmosphere will be discussed.  
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